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The results of many investigations (2) 3 have shown that the nitrifying power of a soil is frequently closely related to its fertility.
More recent studies (1, 3, 4, 5) have also shown that the numbers of root-nodule bacteria in soils vary greatly with fertility and especially with fertilization and cropping history.
EXPERIMENTAL
At various periods during the past 4 years simultaneous determinations have been made of the numbers of alfalfa and red clover nodule bacteria and ammonia-oxidizing organisms in certain Iowa soils. This work has been largely carried out on the soils of the variously treated and cropped plats on the Agronomy farm of the Iowa Agricultural Experiment Station. The data obtained have been partially published (5, 6) as separate studies of the Rhizobium and ammonia-oxidizing organisms in the soil. The purpose of the present paper is to point out some of the relationships between the occurrence of these two groups of organisms.
The soil samples studied were obtained from several series of plats which have been subjected to various fertilizer treatments and crop rotations for more than 2o years. Plats from three different rotations have been included in this investigation.
These include a ~-year rotation of .corn and oats; a 3-year rotation of corn, oats, and red clover; and a 5-year rotation of corn, oats, red clover, winter wheat, and alfalfa.
During the past 7 years it has been the practice to sow some alfalfa with the red clover. The alfalfa of the 5-year rotation is allowed to remain on the land 5 years. The soils of the 2-year rotation plats are at present much lower in fertility than those under the other rotations. The soils of the 5-year rotation have a higher fertility than those of the 3-year rotation. This is undoubtedly due to the fact that the 5-year rotation plats were originally located on the most fertile area of the field. The 3-year rotation is usually considered the best for a soil-building program. For most of the determinations of numbers of organisms, dilutions were made in stages of io. In the counts made in the spring of 1937 several intermediate dilutions were also included. Since the dilutions studied were for the greater part at logarithmic stages, the distribution of the organisms can probably be shown to the best advantage on a logarithmic scale. In Figs. i 
